EGFR, ErbB2 and Ras but not Src suppress RhoB expression while ectopic expression of RhoB antagonizes oncogene-mediated transformation.
While some low molecular weight GTPases such as Ras and RhoA contribute to malignant transformation, a closely related family member, RhoB, has tumor-suppressive activity, but little is known about its regulation by oncogenes. In this study, we show that H-Ras, N-Ras, K-Ras, EGFR and ErbB2 but not v-Src suppress RhoB promoter transcriptional activity in NIH3T3 cells and human cancer cell lines derived from lung (A-549), pancreatic (Panc-1) and cervical (C33A) tumors. The EGFR and ErbB2 suppression of RhoB promoter activity is mediated by Ras. Furthermore, Ras suppresses basal as well as 5-fluorouracil (5-FU)-induced RhoB promoter activity and RhoB protein levels. Ectopic expression of RhoB, but not the closely related family member RhoA, antagonizes the ability of EGFR, ErbB2, H-Ras, N-Ras and K-Ras but not v-Src to transform NIH3T3 cells. Furthermore, RhoB, but not RhoA, inhibits colony formation and proliferation and induces anoikis in A-549 cells and Ras-transformed NIH3T3 cells. Finally, Ras-mediated resistance to 5-FU-induced apoptosis is reversed by RhoB. These results demonstrate that RhoB expression is negatively regulated by oncogenes that are prevalent in human cancers, and that ectopic expression of RhoB antagonizes the ability of these oncogenes to induce transformation. Taken together the data suggest that certain oncogenes suppress RhoB as one of the critical steps leading to malignant transformation.